Most working-age Americans obtain health insurance coverage through the workplace. U.S. law requires employers that offer health plans to use a price common to all in the group, but the value of insurance to each risk-averse individual varies with their idiosyncratic health risk. Hence, linking employment and health insurance creates a wedge between the marginal cost and benefit of insurance. Since health risk can be sizable and health insurance is part of total employee compensation, the wedge can affect firm and employee decisions. We study the impact of this wedge on occupational choice, productivity and welfare in a general equilibrium model with agents who are endowed with idiosyncratic health risk and heterogeneous managerial ability. Agents choose whether to be a worker or entrepreneur. We find that the wedge distorts occupational choice by causing two types of misallocations. Some highly skilled individuals with adverse health shocks leave entrepreneurship while individuals with intermediate skills but favorable health shocks opt to manage firms. Four counterfactual policies are analyzed: expansion of employer-based health insurance; private insurance only; health insurance exchanges; and universal health coverage. Welfare effects may be positive or negative, vary significantly with an individual's position in the asset and ability distributions, and are sensitive to changes in risk aversion. We also assess the effects of the policies on firm size, productivity, GDP and earnings.
Introduction
Rising and significant health care expenditures challenge many countries. In the United States, health care accounted for nearly 18 percent of GDP in 2012, which exceeds the OECD average of about 9 percent. In 2010 the U.S. passed the most significant regulatory overhaul of its health care system since the creation of the Medicare and Medicaid programs in 1965. 1 The 2010 reform is called the Patient Protection and Affordable Care Act (ACA). Because 90 percent of working age people in the U.S. who have health insurance obtain coverage from their employer, a report by Council of Economic Advisers (2009) argued that the current health care system imposes a heavy "tax" (health care cost) on small businesses and that the ACA would reduce this burden on small firms and encourage entrepreneurial activity. Small firms are important in the U.S. because they employ at least half of workers, and businesses with fewer than 20 employees account for a significant fraction of net employment growth (e.g., 25% from 1992 to 2005). This paper focuses on the links among healthcare policy, small firms and the macroeconomy.
We address two questions. How does a country's health care policy influence an individual's choice to become an entrepreneur or worker? How does health care policy affect GDP, firm size, wages, interest rates and welfare? In order to answer these questions, we take four alternative health care policies as given and investigate the policies' implications for occupational choice and macroeconomic performance. We construct an occupational choice model in which individuals differ in ability, assets, and health shocks. The government maintains a balanced budget and uses lump sum taxes to pay for the benefits it provides. We then use the model to assess quantitatively the macroeconomic effects of key aspects of health care policies.
The main finding is that U.S. healthcare policies can distort occupational choice. The frictions are generated by two distinctive features: First, most working-age Americans obtain health insurance coverage through the workplace, employment-based health insurance (EHI). Second, U.S. law requires employers that offer health plans to use a price common to all employees. 2 The value of health insurance to risk-averse agents varies with their idiosyncratic health risk.
In a market without frictions, compensation reflects individual ability and exogenous shocks, and marginal utility is equalized across workers. We show that the link between employment and health insurance creates a wedge between the marginal cost and benefit of insurance. Since health risk can be sizable and insurance is part of total employee compensation, this wedge can distort firm and employee decisions. Our goal is to identify precisely this distortion and assess the quantitative impact of four policies: expansion of EHI; private insurance only; health insurance exchanges; and universal health coverage. To our knowledge, such healthcare policy induced distortions on the macroeconomy have not been examined previously.
To accomplish our goals, we construct a general equilibrium model of occupational choice with heterogeneous agents and a credit market. Individuals are risk averse, live for many periods, and choose to operate a firm and employ others or become a worker. Wages are determined endogenously and healthcare policy is given. There are three sources of heterogeneity. The first is the standard Lucas (1978) "span of control" talent to manage a firm. The second is a health shock. The third is worker productivity. As in our paper, Jeske and Kitao (2009), Fang and Gavazza (2011), Aizawa and Fang (2013) and Feng and Zhao (2014) use the Medical Expenditure Panel Survey to measure the Markov process governing health shocks. 3 We take all policies as given, and explore the effect of insurance mandates on occupational misallocations of two types: Relative to a benchmark regime, some highly skilled individuals with adverse health risks choose to become workers rather than entrepreneurs, and some individuals with moderate managerial talent but good health choose to run a firm rather than become workers. This misallocation affects more than just the individuals involved because entrepreneurs create jobs. Antunes, Cavalcanti and Villamil (2008a) show that in the absence of health shocks, fewer high talent entrepreneurs running larger firms may lead to higher wages and output, making both entrepreneurs and workers better off. We show that health shocks can lead to changes in occupational choice that reduce wages net of taxes, change the distribution of firm size, and have large and heterogeneous effects on welfare. We use this model to evaluate aspects of the ACA reform. We discuss the ACA in section 2.
The literature on health policy, and firm and employee decisions, is large. For example, Garthwaite, Gross and Notowidigdo (2014) examine the effect of employer-sponsored health insurance in creating "employment locks" where agents pursue full-time jobs primarily to secure health insurance. Their focus is on the effect of health insurance on labor supply and they find microeconometric results consistent with a significant employment lock. 4 In contrast, Fairlie, Kapur and Gates (2011) focus on "entrepreneur locks" and examine whether the U.S. EHI system impedes business creation. Using innovative econometric methods, they find a negative effect of having a spouse without insurance for business creation and that business ownership rates increase at age 65 when individuals qualify for Medicare. We examine another aspect of an entrepreneurship/worker lock with different methods. Using a general equilibrium model calibrated to U.S. data, we analyze the effects of occupational misallocation due to EHI on macroeconomic variables such as GDP, the distribution of firm size, wages and welfare.
The paper also contributes to a broad literature that studies macroeconomic aspects of health policies. This literature orginates from Grossman (1972) and includes Brugemann and Manovskii 3 They focus on other issues. Jeske and Kitao (2009) examine U.S. healthcare subsidies and show that the tax is regressive. Fang and Gavazza (2011) construct a life cycle model of medical expenditure and find that EHI leads to dynamically inefficient investment in health. Aizawa and Fang (2013) develop a labor search model and use it to examine the ACA, with particular focus on the policy's effect on the uninsured rate. Feng and Zhao (2014) study the impact of health policy on labor supply decisions. 4 Kolstad and Kowalski (2014) also use microeconometric techniques to examine the employer mandate and labor supply. In order to focus on EHI characteristics that can distort private agent's occupational choice, we incorporate health risk and health insurance into a Lucas (1978) "span of control" model. Contracts are incomplete: wages cannot be conditioned on health shocks by law. Section 2 summarizes the stylized facts and describes the policies. Section 3 builds a model consistent with the facts. Section 4 describes optimal behavior and the equilibrium. Section 5 contains the model calibration and quantitative analysis is performed in section 6. Section 7 concludes.
Facts and Policies
We now summarize some stylized facts about U.S. healthcare and the policies we consider.
U.S. Health Care
Fact 1: Figure 1 shows that U.S. health expenditure is high relative to OECD countries. 5 In 2012 the U.S. spent 17.9% of GDP on healthcare, about twice the OECD average. 5 The figure is from Kaiser (2011): http://kff.org/health-costs/issue-brief/ snapshots-health-care-spending-in-the-united-states-selected-oecd-countries/ The OECD reports total health expenditure as a fraction of GDP, which is the sum of public and private health spending. The measure includes health services (preventive and curative), family planning activities, nutrition activities, and emergency aid designated for health, but does not include provision of water and sanitation. http://data.worldbank.org/indicator/SH.XPD.TOTL.ZS In 1954 the Internal Revenue Service ruled that health insurance premiums paid by employers were exempt from income taxation, providing a subsidy to EHI through the U.S. tax code. Fact 5: Employment based health insurance has a premium based on a community rating.
The Employee Retirement Income Security Act of 1974 (ERISA), amended by the Health Insurance Portability and Accountability Act of 1996 (HIPAA), requires employers to offer health plans at common prices to all employees. The common price is known as community rating, where insurers evaluate risk factors of a market population rather than an individual. In contrast, private health insurance is generally based on individual characteristics and is more expensive than employment based (group) insurance. Community ratings are one way to address a fundamental market incompleteness that arises, for example, because individuals cannot choose their genes.
Adjusted community ratings permit lifestyle factors such as smoking status to be considered.
Fact 6:
The administrative cost for EHI is about half of the cost of individually purchased policies: 15-20% versus 30-40% and administrative costs decline with firm size. Swartz (2006) shows that the cost savings from administrative economies of scale and better risk pooling increase with group size. Premiums are based on two components: average expected medical expenses for people in the group and a "loading fee". Expected medical expenses are the same regardless of whether the person is in a large or small group, but the loading fee falls as size increases for three reasons: efficiencies in administration and marketing, lower risk of adverse selection in a bigger pool, and lower risk that a fraction of individuals will have very high costs.
Interviews conducted by the Employee Benefit Research Institute with large employers indicate that EHI remains a valuable tool in recruiting and retaining workers. The percentage of firms offering health insurance as an employee benefit has remained remarkably stable over time.
Policies
We focus on four health care policies:
1. Employer provided health insurance: EHI is offered as part of employee compensation. The 6 See p. 6, https://kaiserfamilyfoundation.files.wordpress.com/2014/09/8625-2014-chartpack2.pdf Table 1: Income levels and insurance premium subsidies under ACA  Income in % of FPL Premium subsidy rate  100-150%  94%  150-200%  77%  200-250%  62%  250-300%  42%  300-350%  25%  350-400%  13% key feature is that an employer offers a worker a total compensation package consisting of a monetary wage plus a health insurance benefit.
Indemnity (private insurance):
This policy replaces EHI with an indemnity contract under which the insurance provider agrees to pay for health expenditures incurred by the individual.
The policy resembles a contingent claim and is efficient by design. and reduce the cost of healthcare. 7 We focus on key features of the law:
• Individual mandate: Requires most U.S. citizens and legal residents to have insurance.
• Policy mandate: Insurance market and rating rules -Guaranteed issue: Insurance companies are required to cover all applicants regardless of pre-existing conditions.
-Community rating: Insurance companies must charge a single premium to all individuals in a market with the premium based on the risk factors of a market population, not an individual.
-Coverage standards: Policies must meet minimum standards.
• HIX: Create health insurance exchanges (HIX) through which individuals who do not have access to EHI can purchase coverage.
• Subsidies: Premium and cost-sharing credits are available to individuals/families with income between 133-400% of the federal poverty level (FPL). The poverty level was $19,530
for a family of three in 2013. Employers will pay penalties for employees who receive tax credits for health insurance through an Exchange, with exceptions for small employers. 
The Model: Economic Environment
Consider a Lucas (1978) span of control model, where individuals differ in the ability to manage capital and labor. Productivity x i for each agent i is drawn from a common continuous cumulative probability distribution with x ∈ [0, ∞). Productivity is not hereditary and is publicly observed.
Households receive an idiosyncratic labor productivity shock z that indicates the efficiency units per unit of work hours. They also face an idiosyncratic health expenditure shock m i t , which follows a finite-state Markov process. For notational convenience, we drop agent superscript i and time subscript t whenever possible, and denotes the future value of a variable.
We will show that two types of individuals emerge, workers and managers. We begin with an overview. In section 3.3 we provide the intuition for a critical value, x * , where individuals above this value choose to be managers and those below it are workers.
Preferences, endowments and technology

Preferences:
Consumption by an agent in period t is c t , with utility given by U (c t ).
Endowments:
Each individual is endowed with managerial talent, x, and productivity z.
Assume that the distribution and realizations are public information. Each agent receives a medical spending shock m. Agents are also endowed with an initial capital asset, a 0 , which can be used as an input in production.
Production:
Firms use efficiency labor (n) and capital (k) to produce a single consumption good, y. Efficiency labor is n =´zn, the sum of hours worked,n, weighted by the productivity of each worker, z. Capital depreciates at a constant rate of δ. Managers can operate only one project. The functional form of the production function is:
where talent is given by X = x 1−(α+γ) .
Factor remuneration:
Firms rent capital at the common market rate r(1 + ∆), where r is the risk-free rate and ∆ ≥ 0. We assume that the intermediary charges a proportional cost ∆ per unit of funds loaned to the firm. As usual, this wedge above the risk-free rate accounts for intermediation costs and a risk premium.
We want our model to be consistent with the employment-based health insurance (EHI) system in the United States, which we take as given. The firm offers a worker a compensation package w that includes a monetary wage w and a term that accounts for the expected cost of insurance. In order to simplify and match our model to observable data, we assume that each firm offers employment-based health insurance (EHI) with given probability p E , determined by random shock i E . Consistent with the data in figure 2 , p E increases with firm size. 8 The firm's expected cost of providing EHI directly is p E [1 + g(n)] q E , where g(n) is a decreasing function of n because it is more costly for a small firm to offer health insurance than bigger firms (see fact 6). We assume that when insurance is not offered, then with probability 1 − p E firms compensate employees for the average cost of providing EHI, q E . Thus, total labor compensation is given by
In the appendix we show that the decision to offer health insurance can be endogenized and link the equation above to observable data.
Health insurance market:
There are two types of insurance, EHI and private insurance:
EHI: Households have access to EHI with probabilityp E , which is determined by shock i E . We differentiate between p E andp E because workers are randomly matched with firms of different sizes, but each worker has the same probability of receiving an EHI offer. Private: If the worker is not offered EHI (or declines the EHI offer), she has the option to purchase health insurance in the private market at premium π P (m) with coinsurance rate φ(m).
This can happen if a household becomes a manager and does not offer (or has no access to) EHI.
Once the firm makes an offer to the worker, which is denoted as i E = 1, the worker chooses either to obtain coverage (through EHI or purchase health insurance in the private market) or remain uninsured (i HI = {0, 1}). 9 Health insurance companies are competitive. The premiums for EHI and private plans are determined by the expected expenditures for each contract plus a proportional markup denoted by η. EHI has two advantages compared with private insurance:
(i) EHI receives a tax subsidy from the government, which is more cost-efficient for firms.
(ii) EHI has a more inclusive risk pool, which helps to share risk among the insured.
Government:
The government runs a balanced budget each period and provides (only) two types of policies, which are financed through lump sum taxation, τ y : 10
• Public safety-net program, T SI : This program guarantees each household a minimum consumption level of c. This reflects the option available to U.S. households to rely on public transfer programs such as food stamps, Medicaid, disability and unemployment insurance if substantial income and health spending shocks occur.
• In the baseline model, the government subsidizes EHI at rate τ s .
Firm's problem
The firm's problem is:
The average cost of hiring labor, w, includes monetary wage component w and the expected cost of EHI or a compensation payment by the firm when EHI is not offered. See the appendix for the derivation of n * and k * , for constrained and unconstrained borrowing. Figure 3 illustrates that misallocation can occur when there is a link between insurance and employment. Exogenous managerial ability x is on the horizontal axis, which determines the profit if an individual decides to become an entrepreneur and manage a firm. Idiosyncratic health risk is on the vertical axis. First consider a frictionless world, where there is no insurance distortion (or credit constraint). 11 In this case a cutoff value x * exists that differentiates entrepreneurs from workers. This is illustrated by the vertical red dashed line. On the right side of the vertical line an agent's x is sufficiently high to yield greater profit from running a firm than from choosing to work at the market wage (i.e., without frictions only the vertical dotted line exists and the red and blue areas are not relevant). Choosing to be a worker is optimal on the left side of the line. Now consider occupational choice when health insurance is employment-based and worker compensation includes a wage and health insurance package. Current U.S. law requires employers to offer a health plan at a price common to all employees. However, the value of health 10 Jeske and Kitao (2009) show that a distortionary tax with an EHI subsidy constitute regressive taxation. We focus on the distortion that EHI induces in occupational choice, hence we abstract from distortionary taxation. 11 We focus on how health care policy affects occupational choice. ACA also imposes an employer mandate that requires firms with over 50 employees to provide EHI, which could distort a firm's labor demand decision. Aizawa and Fang (2013) look at this issue and their results suggest that the effect is quite small, as does recent data in Garrett and Kaestner (2014). Figure 3 shows that two types of misallocation can occur: (i) Some healthy but low ability agents select into entrepreneurship, and (ii) some agents with high ability but poor health shocks select out of entrepreneurship. Consider a healthy agent who would choose to be a worker in the absence of employment-based health insurance. This individual receives a wage plus health insurance as a worker, and does not value the firm's health insurance greatly but cannot get additional compensation if he declines the insurance. This individual may find it more attractive to become an entrepreneur to get a higher return and either self-insure or get insurance in the private market. This is the blue area. Now consider an individual with high managerial ability but an unfavorable health shock. It may be advantageous for this individual to work for a firm to get group health insurance. This is the red area.
EHI and talent misallocation
Overall the graph shows that some individuals that are healthy but less skilled become entrepreneurs, while others that are less healthy but highly skilled leave entrepreneurship. These misallocations relative to a frictionless world are caused by the link between health insurance and employment. We call this "talent misallocation" as the individuals in the blue region that are healthy but less-skilled would be workers absent the EHI friction, while those with bad health shocks but high ability in the red region would run firms. We will quantify the effects of counterfactual policy experiments related to the ACA on this misallocation.
Optimal behavior and equilibrium
The timing of the economy is given as follows.
1. Households enter each new period with assets a and health insurance status i HI .
2. Idiosyncratic shocks x, z and m are drawn by nature.
3. Households make an occupation decision: entrepreneur (I e = 1) or worker (I e = 0).
4. Workers randomly match with firms. Idiosyncratic shock i E is drawn, which determines the EHI offering status (EHI availability for workers).
5. Capital and labor markets clear and production takes place.
6. Households choose: health insurance (i HI = {0, 1}), consumption (c), borrowing/saving (a ). Managers and workers decide on health insurance purchases.
Firm manager
Firms are distinguished by their productivity realization x. Agents with sufficient ability to become managers choose the level of capital and the number of employees to maximize profit subject to a technological constraint and exogenously given health care policy. The benefits component of EHI exists for historical reasons and clearly it would be more efficient to use an insurance pool. In order to simplify the exposition, first consider the problem of a manager with talent x i for a given level of capital k (i.e., the labor input choice only):
where
is the firm's per capita labor cost and g(n) is the administrative cost of organizing EHI at the firm level.
The first order conditions are:
Substituting (4) into (3) yields the manager's profit function for a given level of capital: 12
12 This will adjust with EHI offering status, since EHI benefits from a tax subsidy.
Remark on random matching
Workers supply labor inelastically at the given wage packagew. They enter the market and are randomly matched to firms. Workers receive EHI with probabilityp E , which is determined by shock i E . We differentiate between p E andp E because each worker has the same probability of receiving an EHI offer. Consider two firms, one big and one small. The bigger firm offers insurance with 90% probability and the smaller with 50% probability. From the worker's point of view, probabilityp E is a weighted average of the two firms. In general,p E =´I
]p E (n * )dΨ(s), where the weight is given by the term in brackets. 13 
Capital
Now consider the choice of capital. Let
• a denote the amount of self-finance; and
• l denote the amount rented from the capital market.
Both sources of funds are used to raise capital, with amount is given by ra. In addition, the entrepreneur may rent capital in the market, at cost
(1 + ∆)rl, l ≤l. Herel is an upper limit on borrowing. We will first consider the case where this borrowing constraint does not bind.
Self-financed firm: When initial assets are sufficient to run a business without renting new capital from the market (i.e., l = 0), the manager of the firm solves the problem:
This gives the optimal physical capital level: 13 We model the way firms offer EHI as a preference shock iE, an approach also used by Aizawa and Fang (2013) . In the appendix we consider a cost shock, which is an alternative approach that endogenizes the insurance offer.
From equation (5), the manager's profit at the optimal level of capital is:
The manager's consumption is determined as follows.
a ≥ −ā.
The budget constraint is standard: consumption, saving/borrowing, uncovered (out of pocket) medical expenses, and insurance premia cannot exceed asset market returns, firm profit, lump sum taxes, government transfers, and the insurance subsidy. Lump-sum tax, τ y , is collected to finance a consumption floor c and EHI subsidy τ s . The premium that the manager pays for insurance,π, has two components: i HI is the entrepreneur's choice to buy health insurance for himself for next period and i E is the shock that indicates that the employer must provide health insurance to the employee. We focus on three cases: the entrepreneur purchases insurance for himself and the employees, the entrepreneur purchases insurance only for himself, and the entrepreneur purchases no insurance. The government defrays the cost of EHI by providing subsidy τ s i E i HI π E . T SI denotes a transfer from the government as specified in Hubbard et al. (1995) , where ν are firm profits, defined by (5) , and the firm's borrowing is determined by the optimal k * as explained in the appendix.
Firm with assets borrowed from the market: When managers do not have enough personal assets to operate the firm, they can rent l from the capital market at rate (1 + ∆)r. The firm's problem is given as follows.
Workers
Workers maximize expected discounted utility of consumption
subject to the following budget constraint:
The worker's budget constraint indicates that consumption, saving/borrowing, out of pocket medical expenses, and insurance premia cannot exceed asset market returns, total labor compensation, lump sum taxes, government transfers, and the insurance subsidy. The insurance premium,π, again has two components: i HI is the agent's choice to buy health insurance for himself for next period where i E is the shock that indicates that EHI is offered. There are three cases: the worker gets EHI but must pay the remaining 1 − ψ of the premium not paid for by the firm, the worker purchases insurance directly in the private market, or the worker purchases no insurance. The government defrays the cost of EHI by providing subsidy τ s i E i HI π E . Again
T SI is a transfer from the government that is analogous to the firm specification except that firm profits, ν, are replaced by employee total compensation wz.
Government
The government runs a balanced budget with a lump-sum tax τ y :
where Ψ(s) represents the distribution of agents in equilibrium as explained below.
The household's problem
Let I e indicate occupational choice, where if I e = 1 the household is an entrepreneur and if I e = 0 the household is a worker. We can write the household's problem recursively as follows.
T ax is the lump sum tax net of social insurance benefit (if applicable) and the health care subsidy, inc is the earnings of the worker or entrepreneur, and oop is out of pocket medical expense.
The value functions V e and V w are defined as follows:
p E and p E reflect the random matching between workers and firms, as explained in section 4.1.2.
Health insurance
There are two kinds of insurance, private and employer based group insurance. The latter benefits from pooling and tax advantages, while private insurance has higher administrative costs. The cost of providing insurance for the firm is given as:
The EHI premium equals the average cost of providing insurance:
The premium for private insurance equals:
Markup η applies to both EHI and private insurance, consistent with MEPS data.
Steady state equilibrium
We characterize the steady state equilibrium. Denote the equilibrium aggregate variables by Φ = {r, w, π E ,p E , τ y }. Individual state variables s = {a, x, z, m, i HI } denote asset holding a ∈ A, managerial ability x ∈ X, labor productivity z ∈ Z, health spending shock m ∈ M and insurance status i HI ∈ I. Let S = A × X × Z × M × I denote the entire state space.
Definition 1
The steady state equilibrium for the economy is given by aggregate variables Φ, allocations (c, a , i HI , I e ) for households characterized by s = (a, x, z, m, i HI ) and the distribution of agents over the state space S given by Ψ(s), s ∈ S, such that:
1. Given Φ, allocations (c, a , i HI , I e ) solve the household's optimization problem.
2. The health insurance market is competitive.
3. The asset market clears:´kdΨ(s) =´adΨ(s).
4. The labor market clears:´I e ndΨ(s) =´(1 − I e )nzdΨ(s).
5. The goods market clears.
6. The government balances its budget:
7. Distribution Ψ(s) is time-invariant. The law of motion for the distribution of agents over the state space S satisfies Ψ = F Ψ (Ψ), where F Ψ is a one-period transition operator on the distribution, i.e. Ψ t+1 = F Ψ (Ψ t ).
Analysis of competitive equilibrium
The following proposition states that there exists a cutoff value that differentiates entrepreneurs from workers based on managerial ability, as illustrated in figure 3 .
Proposition 1
Denote by x * the cutoff value such that an agent with x ≥ x * becomes an entrepreneur; otherwise the agent is a worker. The cutoff value is a function of (a, z, m, i HI ).
The proof follows from Antunes, Cavalcanti and Villamil (2008b), where the credit friction causes x * to decrease with an agent's assets. In their case loans are given by l = k − a, at rate r. The ability to borrow allows some low asset but high ability agents to become entrepreneurs.
In our case l = k −ã, whereã = a − oop andr = (1 + Δ)r, and EHI allows some individuals with poor health shocks and high ability to become entrepreneurs.
Proposition 2
The cutoff value is decreasing in a, if ∆ > 0.
Proof. See the Appendix.
We show that when EHI is a mandated benefit, this distorts the cutoff value. The following proposition states that less healthy agents need a higher x * to become entrepreneurs.
Proposition 3
In the presence of EHI, cutoff value x * (a, z, m, i HI ) increases with the size of m.
The cutoff value that we compute in the equilibrium is illustrated in figure 4.
Calibration
Preferences: Household preferences are given by
The coefficient of relative risk aversion ρ is set to 1.5 in the baseline economy, which follows estimates in the literature. We also consider ρ = 3 as a robustness check. The subjective time discount factor β is set to 0.94 so that the aggregate capital-output ratio is 2.42 in the stationary equilibrium, consistent with U.S. data.
Labor Productivity: We assume that stochastic labor productivity z follows a first-order autoregressive process: ln z t = ρ z ln z t−1 +ε z,t , where ε z,t ∼ N (0, σ 2 z ). In line with the literature, we choose the value for coefficient ρ z and the residual variance σ 2 z to be 0.94 and 0.02 respectively. 14 To facilitate the computation, we approximate this process by a five state Markov process using 
Entrepreneurial ability and technology:
The entrepreneur is endowed with managerial ability x and operates a firm with a neo-classical production function Xk α n γ , where X = x 1−(α+γ) . We assume that managerial ability is distributed log-normal with mean µ x and variance σ 2
x , so that log(x) ∼ N (µ x , σ 2 x ). We choose α to match the capital share of 0.34 for the U.S economy for the period 1960-2000. We choose γ to match the fraction of entrepreneurs in the economy. We find µ x and σ 2 x to match the fraction of firms at different levels of employees and the mean size of establishments, which are listed in Table 3 . In line with Guner, Ventura and Xu (2008), we truncate the distribution of x and approximate it with 40 grid points. The transition matrix for m is estimated by counting the fraction of agents who move into each bin in the following year. 
We calibrate the coinsurance rate for each of the seven shocks from the MEPS data, which is given as follows. Government: The minimum consumption floor c is calibrated so that the model has 20% of households with net worth of less than $5, 000 in the benchmark economy. The payroll tax is 12%. Lump-sum tax τ y is chosen in equilibrium to balance the overall government budget. 
Quantitative Analysis
In this section, we first present the performance of our benchmark model. We then explain the design of policy experiments, followed by a detailed analysis of our counter-factual experiments.
Finally, we provide some remarks on our numerical exercises.
Baseline Economy
Our model succeeds in matching several aspects of the macroeconomy, including the distribution of firm size measured by the number of employees and observed patterns of health insurance coverage. Table 3 summarizes the performance of our model. In the benchmark, entrepreneurs account for 5.33% of the population, which is slightly below the target of 7%. This underestimate of entrepreneurship is attributed to the fact that our model of occupational choice does not account for other reasons that individuals choose to become entrepreneurs such as the utility value from "being your own boss." 15 Hence our analysis provides a lower bound. On average, firms hire 17.76 employees in our benchmark, very close to 17.09 in the data. The model is also successful in reproducing the fraction of firms with the selected levels of employment. Average ability in each firm group increases with size, and firms in the largest size group are more than twice as productive (x 5 = 3.63) as those in the smallest group (x 1 = 1.55). In terms of health insurance coverage, our model has a take-up ratio of 73.75%, compared with 75.7% in the MEPS data. 16 The take-up ratio is the share of agents with health insurance coverage.
Policy designs
In this section we report the results of four policy experiments: (i) expand EHI from the current level of 62% to full coverage, (ii) replace EHI with private indemnity insurance, (iii) supplement the current system with health insurance exchanges, and (iv) replace the current EHI system with universal health insurance. Tables 4 and 5 report key statistics across the policy experiments.
Expansion of EHI
This experiment requires all firms to offer EHI, expanding the program from the 62% level in the data to 100% coverage of workers. The first two columns of Table 4 show that there is a tradeoff: When EHI is expanded to 100% more people are insured, and this makes agents more willing to bear the risk of entrepreneurship. This raises the cost of workers for firms. Recall (28) gives the average cost of providing insurance. This effect would tend to depress average firm size, which drops from 17.76 workers to 16 
Health insurance exchange
Under the health insurance exchanges, such as those established in the ACA reform, individuals who have no access to EHI can purchase insurance at subsidized premium rates that are independent of an individual's health risk. The health insurance exchange changes the premium equations (11), (18) as follows:
The health insurance exchange premium is π HIX and τ HIX is the subsidy rate from table 1. HIX does not involve firm administrative costs g(n), but instead specifies a loading cost: the ACA requires the medical loss ratio to be at least 80%, which translates into a upper bound on the loading cost of 0.25. The lump-sum tax increases relative to the baseline (3.06% versus 2.2% in 
Universal health insurance
In this experiment the government provides insurance as, for example, in Canada. The government now pays the individual's premium and there are no subsidies. Recall that in the baseline the government defrays the worker's cost of EHI by providing a subsidy given by the last term in (20) , the worker's budget constraint. See (21) and recall that ψ is the employer's contribution to the EHI premium. Under universal health insurance the government provides the insurance directly and pays for it through the tax system, eliminating the firm's part of insurance payments and firm administrative cost g(n). Entrepreneur earnings increase because the health care burden is taken "off the backs" of employers. Worker earnings drop net of taxes because taxes as a percentage of earnings increase from 2.2% in the baseline to 6.64% under universal insurance (see table 4 ). The take up rate is nearly 100%, as expected. Table 5 shows that entrepreneurs fall from the baseline of 5.33% to 5.14%, and firm size increases from 17.76 to 18.47, and there are less firms in the smallest size group. Table 5 shows how the alternative policies affect the size distribution of firms. EHI expansion, universal insurance and the private insurance indemnity (no EHI) reduce the percentage of smallest firms (0-9 employees) but expand the next group (10-19 employees) . This group's productivity falls fromx 2 = 2.05 to 1.98. HIX increases the size of smallest group, lowers the next three groups relative to the baseline, and slightly decreases the largest group from 2.87%
Size distribution
in the baseline to 2.69%, with no change inx.
One of the points of our analysis is that in a model with heterogeneity, averages and coarse firm bin sizes can mask important individual changes. Presumably the goal is not to increase the number of entrepreneurs, but rather to maximize consumption. This goal is accomplished by allocating individuals and capital to their most productive use. We now consider welfare analyses at the individual level to evaluate the consumption gains and losses from policy changes. Note: The number in parenthesis is average ability level x i in each firm size group i = 1, 2, 3, 4, 5.
Welfare analysis: conditional change
We measure the welfare cost or gain of a specific health policy by how much lifetime consumption, in percentage terms, an agent in state (a, x, z, m, i HI ) would gain or lose if the agent lived through the transition to the new policy, compared to the initial steady-state. Put differently, we ask how much an agent with wealth-productivity tuple (a, x, z, m, i HI ) in the initial steady-state would be willing to pay as a percentage of lifetime consumption to pass the reform. This is a conditional welfare change because it is computed for an individual in a particular state. The welfare change is the consumption-equivalent variation (CEV), where the amount that an agent would pay to avoid the reform is the (a, x, z, m, i HI ) that solves the equation:
c * t denotes consumption in the initial state, whileĉ t is consumption under the new policy. For the case of CRRA preferences, u(c) =
1−ρ , we can exploit the homogeneity of the utility function and the solution to the above equation is given by
The conditional welfare change is computed for an individual that is in a particular state, thus we consider welfare plots for various states (a, x, z, m, i HI ). Figure 5 shows the conditional welfare change for EHI expansion to 100% coverage. We consider two health shocks, high and low, when we expand EHI relative to the three insurance states for the individual: uninsured, baseline EHI insurance, and private insurance. The figure shows that expanding EHI increases the conditional welfare of high ability individuals (especially with high assets), and leads to welfare losses for low ability and poor agents. When the medical shock is high and individuals have baseline EHI or private insurance, we see that there are some welfare gains for the very poor, but overall EHI expansion largely favors high ability, high asset individuals because lump sum taxes are inconsequential for these agents. Table 4 shows that the lump sum taxes required to fund the EHI expansion program are lower (1.89%) than in the baseline case (2.2%), thus expanded EHI reduces the tax on earnings. The policy benefits individuals with high ability and low assets because they now have insurance and more resources to invest in their firm. Table 4 shows that the earnings of entrepreneurs are much higher than the earnings of workers, and expanded EHI reduces the risk of health shocks. As a consequence, members of this high ability, low asset group may now switch their occupation from worker to entrepreneur. Finally, table 4 shows that when individual gains and losses are summed over all agents there is essentially no net welfare change, with 41.69% of individuals having a positive welfare gain (CEV>0). The figure shows the distribution of gains and losses vary greatly, which a utilitarian sum treats equally. Figure 6 shows the conditional welfare change for the health insurance exchange policy (HIX).
We again consider two health shocks, high and low, and introduce HIX relative to the three insurance states for the individual: uninsured, baseline EHI insurance, and private insurance.
The figure shows that the distribution is fairly flat, but losses are tilted toward low ability and low asset individuals. This is the case because low ability agents will generally be workers, whether they have high or low assets. Table 4 Figure 7 shows the conditional welfare change for universal health insurance. Again there are two health shocks, high and low, and we introduce universal health insurance relative to the three insurance states for the individual: uninsured, baseline EHI insurance, and private insurance.
Overall, the figure shows that there are more positive welfare values relative to the previous two policies and losses are tilted toward low ability and low asset individuals. In general, high ability and high asset individuals gain from the policy. Low ability and low asset individuals suffer losses relative to the EHI baseline because now there is no subsidy and the lump sum taxes necessary to fund universal health insurance are high (6.64%) relative to the baseline (2.2%). Table 4 shows that there is an aggregate welfare gain of 0.37 and 68.71% of individuals have a positive welfare gain. Figure 9 shows the welfare of all individuals for all four policy changes when ρ = 1.5 and figure   10 shows the results when ρ = 3. As we would expect, when ρ increases from 1.5 to 3 welfare falls. When ρ = 1.5, welfare is positive under universal health insurance except for the very poor with low ability. The program is expensive (the tax is 6.64% in table 4), and the very poor now pay the lump sum tax for insurance when they previously had subsidies in the baseline.
Welfare and risk aversion: stationary distribution
This causes a decline in welfare for this group. Under the HIX policy virtually all of the very poor with low ability receive positive welfare gains ex ante due to the subsidized insurance.
Higher ability and asset (except for the very top) individuals suffer declines in welfare because the program increases their taxes. EHI expansion has essentially no net welfare change. Now all individuals have access to EHI at lower cost, but the very poor already had a consumption floor through social insurance. Finally, most agents have small welfare losses under the private insurance indemnity, but a few have large gains. This occurs because few agents choose to buy private insurance, but the few poor agents with insurance benefit greatly. Overall, the welfare losses are largest for the insured poor and low ability agents.
When agents are relatively tolerant to risk (ρ = 1.5), some are willing to accept the protection provided by the social insurance that gives consumption floor c. The take up rate is very low under private insurance, and many individuals choose to remain uninsured because private insurance is relatively expensive. When agents are more risk averse (ρ = 3), figure 10 shows that welfare switches to significantly negative values for the poor under universal insurance and HIX, and table 6 shows that taxes are high. Some individuals now value (slightly) the expanded EHI insurance regime, which provides insurance at the lowest cost. Under private insurance, the take-up rate is slightly higher when ρ = 3 and the poor value insurance because it is difficult for them to self-insure. Note: The number in parenthesis is average ability level x i in each firm size group i = 1, 2, 3, 4, 5.
Policy Summary
We consider four distinct healthcare policies: (i) expand the current EHI system to 100% coverage, (ii) replace EHI with a private insurance indemnity (only), (iii) add a health care exchange (HIX) to EHI, and (iv) replace EHI with universal insurance (only). These policies provide insight into the recent U.S. Affordable Care Act (ACA), a reform designed to increase the quality and affordability of health care, reduce the cost of healthcare, and lower the rate of uninsured. Tables 4, 5 and 6 and the figures show that significant differences exist among the four policies relative to the baseline economy.
Our model incorporates distortions in the U.S. economy that we take as given. First, the ACA mandates benefits, requiring insurance premia based on a community rating rather than individual risk characteristics, and it sets minimum coverage standards. Tables 4 and 6 show that expanded EHI is the least costly policy in terms of taxes because administrative economies of scale lead to the lowest tax burden and the percentage of people requiring social insurance falls from 3.53% to 1.73% when ρ = 1.5 and to 2.75% when ρ = 3. In addition to being tax advantaged, EHI has a better risk pool.
Health care exchanges are a key feature of the ACA. Under universal health insurance households pay the highest lump sum tax for insurance and more people are driven to social insurance ex post than under expanded EHI (c is 1.93% under UI but only 1.73% under expanded EHI). The reason for the increase inc is that higher taxes cause saving to decrease, and lower savings then cause more people with adverse shocks to hit the consumption floor because they are less able to absorb shocks.
Conclusion
This paper identifies a new friction and shows how alternative health care policies affect the macroeconomy and welfare. When insurance is linked to employment and individuals are heterogeneous, talent misallocation can occur: Some individuals with high managerial talent but poor health shocks become workers, while other individuals with moderate managerial talent but good health become entrepreneurs. Because entrepreneurs create jobs, the misallocation of a few key individuals affects the broader macroeconomy, including firm size, output and wages.
Understanding the nature of this misallocation is important because poorly designed health care policies can exacerbate distortions instead of correcting them.
The statutory goals of the ACA are to increase the quality and affordability of health care;
reduce the cost of healthcare for individuals and the government; and lower the rate of uninsured.
Subsidies make health care more affordable, accomplishing the first goal for some individuals. 18 We model two aspects of healthcare costs, the insurance premium paid by individuals and gov- Our occupational choice model shows that policy induced talent misallocation alters the endogenously determined distribution of firm sizes. While HIX policy leads to more small firms (as intended), interestingly these firms have lower productivity and welfare declines for most agents.
The contribution of our paper is to show that the link between health insurance and employment creates a friction that can lead to talent misallocation. We briefly consider three extensions.
In our model both managerial talent and health are given exogenously. Cole, Kim and Krueger We focus on lump sum taxes because they do not distort occupational choice. Such taxes are more burdensome to poor agents than to rich. Progressive taxes could attenuate some of the welfare gains of high asset individuals and raise the welfare of lower asset agents by changing the tax burden. In general we find that higher ability agents enjoy the largest individual welfare gains and this "better treatment of high ability agents" is a standard result in optimal taxation for efficiency reasons -expanding the tax base by encouraging more productive individuals to work more permits marginal rates on less productive individuals to be lowered. In our model the analog is that it is more efficient for higher ability individuals to run larger firms, ceteris paribus, and they must be compensated to do this. See Scheuer (2014) for an analysis of optimal taxation and entrepreneurship.
A final extension involves the labor market. analyze the interaction between entrepreneurship and unemployment. These issues go beyond the current paper and we leave them for future research.
large firms offer insurance with higher probability than small firms. We display the data again for convenience:
Firm size (j bins) n < 10 10 − 24 25 − 99 100 − 999 n > 1000 In the model, we assume that total labor compensation is given by
In the data we do not observe idiosyncratic administrative cost shock q j A , and therefore we cannot establish whether an individual firm chooses to offer insurance, which corresponds to the decision i E = 1. However, we know that the firm will choose the least costly of its two options, and this will provide the link between unobserved firm choice i E and observed probability p E (n).
The firm's expected cost of providing EHI directly is [1 + g(n)q j A ]q E , where q E is the fair price of insurance and q j A is the expected administrive cost of insuring workers in firm size bin j. Under actuarily fair insurance, the cost of insurance equals the expected health shock, which is the price that would be charged in a perfectly competitive market
where π s is the probability of the shock given state of the world s, φ s is the co-insurance rate, and m s is the health shock. We introduce an expected administration cost q A that affects the economies of scale that firms face g(n),
where shock q A is uniformally distributed. 20 Although the idiosyncratic administrative cost is uncertain for firms, the mean cost is decreasing as firm size increases. This is due to the presence of g(n), a decreasing function of n such as n θ n , which captures the effect evident in figure 2 : it is more costly, on average, for a small firm to offer health insurance than bigger firms due to economies of scale.
In a competitive market without commitment, if a firm does not offer health insurance it must raise wages by an amount b. We define b as the monetary compensation that would make the worker indifferent between having insurance or being given a higher wage such that 21 As workers are risk averse it follows that compensation payment b will be higher than the fair price of insurance q E .
Due to the presence of the idiosyncratic administration cost q j A , offering insurance may not always be cheaper for an individual firm than offering a higher wage. It follows that a firm will offer health insurance if the cost of doing so is less than the compensation payment,
The idiosyncratic administration cost is important in determining whether a particular firm offers insurance, nonetheless larger firms are much more likely to offer health insurance as they benefit from economies of scale captured through the decreasing concave function g(n).
In the model we express the total wage package for workers as
where i E = {0, 1}. Firms choose i E = 1 when the cost of providing EHI is lower than the compensation payment, and i E = 0 otherwise. Probability p E that the firm offers insurance is the value such that the expected value of the two payments isw, when b = q E . 22 If we assume that the average idiosyncratic shock q j A has the same mean and distribution across all firm sizes, we can infer an estimate the value of g(n) and hence the role that economies of scale have on the decision to offer health insurance. It follows that there will be a critical value of the idiosyncratic shockq A that determines whether a firm offers insurance or not. We obtain this critical value by rearranging equation (34) 
If the realized idiosyncratic shock is lower (higher) than the critical value q j A <q A (q j A >q A ), then a firm will offer (not offer) insurance. Notice that by substituting values of g(n) into the above equation we can see that as firm size increases the critical level increases. This means that larger firms are more likely to offer health insurance as it will take a significantly higher idiosyncratic health cost, compared to smaller firms, to exceed the critical value.
Remark on the Health Insurance Markup Note that n * will depend on the size of the firm, which depends on the functional form of the markup on health insurance g(n). Under actuarily fair insurance, the cost of insurance is equal to the expected health shock. This is the cost of insurance that would be offered in a perfectly competitive market.
We denote by q E the cost of insurance, π is the probability of the shock given state of the world s, ϕ is the insurance rate, and m S is the value of the health shock. We introduce an administrative cost for small firms, q A .
To approximate g(n), we assume that λ is a decreasing function of firm size n, where j is the number of intervals that λ deceases over. The administration costs represents the notion that the cost of group health insurance is decreasing in firm size because the fixed cost component is spread over a larger base.
Consider the simple case where j equals two. Economies-of-scale occur for sufficiently large firms and not for small firms. Hence, for small firms, λ is equal to 1.
The optimal n * for small firms therefore can be expressed as
The FOC is given as n (k, x, w) = γx i k α n γ−1 − i E w + 1 + λ (n)q A − ψ q E + (1 − i E ) (w + b E ) = 0
Different n * will exist depending on the size of the firm. Crucially, this will depend on how λ is distributed. We will assume that λ decreases over a number of intervals j. Consider the simple case where j equals two; there are economies-of-scale for sufficiently large firms and not for small firms. Hence, for small firms, λ is equal to 1. The optimal n * for small firms therefore would be expressed as n j * SM ALL (k, x, w) = γx i k α i E (w + (1 + q A − ψ) q E ) + (1 − i E ) (w + b E ) 1 
1−γ
For a large firm which can benefit from economies of scale n * is expressed as where λ ∈ (0, 1). Naturally, in this simple case there is an incentive for firms sufficiently close to the point where it becomes a "large" firm to employ more workers in order to obtain the savings from economies-of-scale. 23 From now on, we will use the subscript j to indicate that there are multiple steady-state variables depending on the distribution of the savings due to economies of scale λ.
Substituting n* into (39) yields the manager's profit function for a given level of capital: 24 y j The manager's consumption is determined as follows. 
Noteπ is the amount that the manager pays for insurance, i HI is the entrepreneur's choice to buy health insurance for himself for next period, and i E is the shock (whether the employer must provide insurance to employee). The government subsidizes EHI purchases with τ s i E π E .
Equation (49) works as collateral, which yields the present value of the firm's earning net of labor cost. We assume that there is a proportional cost of borrowing, which is represented by (1 − ∆). This constraint introduces interesting dynamics as the entrepreneur's health insurance decision will affect its future available credit.
Constrained firm When managers do not have enough funds to operate the firm, they can borrow from the capital market at the risk free rate r. However, they can borrow up to a limit ofl. If the optimal level of capital k * can be financed by borrowing, then the firm's problem will be similar to the unconstrained one.
When managers are credit constrained, namely a +l < k * , the firm will operate at the capital level of a +l. Notice the borrowing limitl is endogenous, see equation (49). Accordingly, the credit constrained firms have borrowing that is determined by the equation as follows. ν j * (k, x, w) = xk αñγ − i E w + 1 + λ j q A − ψ q E ñ + (1 − i E ) (w + b E )ñ − ra − (1 + r)l (51) wherek j = a +l = a +ν * (k, x, w) + ra + (1 + r)l
(1 + r) (1 − ∆) − oop (52) n j * (k, x, w) = (1 − α)x ikα i E (w + (1 + λ j q A − ψ) q E ) + (1 − i E ) (w + b E )
Hence the credit constrained firms differ in their own capital holdings.
(1 − ∆) + oop a +ν * (k * ,x,w)+(1+r)k * (1+r)
(1 − ∆) − oop if a < k * −ν * (k,x,w)+ra+(1+r)l (1+r)
(1 − ∆) + oop wherek j * is the solution to equation (51).
Proofs of propositions
The proof follows Antunes, Cavalcanti and Villamil (2008b).
Computation
Given the values for parameters, and distribution Γ(x) for x, Ω z for z, Ω a for a, and Ω m for m, the numerical algorithm works as follows.
1. Set a tolerance > 0.
2. Guess Φ 0 = r 0 , w 0 , π 0 E ,p 0 E , τ 0 y . Solve for optimal household behavior:
f : (θ; Φ) → c, a , i HI , I e , n, k , where θ = {a, x, z, m, i E , i HI }. We will use the method of value function iteration as follows.
(a) Guess value function V 0 θ; Φ 0 and policy functions f 0 θ; Φ 0 .
(b) Update value and policy functions: where χ ∈ (0, 1) is the step for updating aggregate variables.
